Introduction
Colorectal cancer is the most common malignancy of the gastrointestinal tract and the second most common cause of cancer-related death in the world. 1 It is the second most common cancer in Europe after breast cancer and the second most common cause of cancer death following lung cancer. 2 Although the prognosis in the majority of patients with early phase diagnosis is good, in patients with diagnoses in the advanced phase prognosis is poor. The incidence of colorectal cancer in Iran has been reported to be 8.2 and 7.0 per 100 000 for men and women, respectively. 3 However, treatment is a challenging issue in patients with metastatic and advanced disease. The toxicity of chemical anticancer agents against healthy cells and body organs is a major limitation of application of these drugs. 4, 5 The use of antioxidants has been shown to provide some protection against cancers. 6, 7 Selenium, zinc, nickel, and titanium are among the elements with antioxidant properties that have been studied. [8] [9] [10] [11] [12] [13] HESA-A (a natural biological compound) is a herbal-marine mixture, including Penaeus (Melicertus) latisulcatus (king prawn; family Penaeidae), Carum carvi
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In this study, HESA-A was prepared as a biologically active compound of herbal and marine origin, in 500 mg sterile capsules. 16, 22 The active component of the drug was passed through 0.22 μm filters and sterilized before being encased in gelatin capsules as neutral powder (pH = 7.4). 16 The drug was administered orally at a dose of 50 mg/kg/d in 2 to 3 divided doses for a period of 6 months. During the study, the patients received morphine at 20 to 100 mg doses. The patients were assessed at the start and end of the 1st, 2nd, 4th, 8th, 12th, 16th, 20th, and 26th weeks of the study, and hematological and hepatic biochemical indices were measured.
Additionally a questionnaire including the Karnofsky Performance Scale was completed for each patient. The Karnofsky Performance Scale index allows patients to be classified in terms of their functional impairment. This can be used to compare the effectiveness of different therapies and to assess the prognosis in individual patients. The lower the Karnofsky score, the worse the survival for most serious illnesses. Hematological indices were measured with a H-1 Coulter machine, and hepatic indices were measured using a RA-1000 Technicon autoanalyzer. All blood samples were taken in the morning and in a fasting state.
Study data were analyzed using SPSS software version 11.5 for Windows. The ANOVA test was used for repeated measures, the paired t test was applied for comparison of quantitative variables, and the χ 2 test was used for comparison of ratios and percentages.
Results
In this clinical trial, 50 patients (26 men and 24 women) with metastatic colorectal cancer were recruited. The mean age of the patients was 63.3 ± 11 years (40-70 years). The patients were monitored for drug side effects and changes in their hematological indices. Only 8 patients (16%) displayed drug side effects, which ranged from mild, including anorexia (in 4 patients, 8%), to moderate, including weakness (1 patient), headache (1 patient), and nausea and vomiting (2 patients; total in 4 patients, 8%). Based on the physician's clinical judgment, only in 4 cases (8%) could the symptoms be related to the drug.
The mean daily dose of morphine administered to the patients decreased from 50 ± 15 mg before the study to 35 ± 10 mg after the study (P < .05). Mean fasting blood glucose level of patients did not change during the study period (P > .05). Assessment of patients with the Karnofsky Performance Scale showed a significant improvement in their performance after the 10th week of the study (Table 1) . Mean Karnofsky Performance scores of the patients rose from 33.6 ± 9.8 at the beginning of the study to 63.3 ± 11 at the end of the 10th week of the study (P < .001; Table 1 ).
Based on the assessment of liver enzymes, the hepatic function of patients improved significantly during the study ( Table 2) . As shown by the paired t test, there was a significant decrease in the level of hepatic enzymes during the study (Table 2 ). No significant changes were observed in hematological parameters during the study period (Table 3 ).
In all, 88% and 84% of the patients remained in the study for more than 18 weeks and 24 weeks, respectively ( Figure 1 ). Only 37 patients survived until the end of the study (26 weeks).
Discussion
This study demonstrated the anticancer effects of HESA-A, a herbal-marine compound, in patients with end-stage metastatic colon cancer. After 6 months of therapy, patients' levels of functional impairment (according the Karnofsky performance scale) improved significantly. Also, no significant adverse effect was seen during the study.
The lack of selectivity for tumor cells that is associated with conventional cancer chemotherapy is the main cause of chemotherapy complications and failure of anticancer agents. Many complementary and alternative medicine studies are focused on products obtained from plants, animals, or other natural sources. HESA-A inhibits the growth of cancer cells selectively and in a 72 Integrative Cancer Therapies / Vol. 8, No. 1, March 2009 dose-dependent manner. At the highest concentration (5.4 mg/mL), HESA-A completely inhibits the growth of cells, and this effect gradually decreases as the dose is reduced. HESA-A is not cytotoxic toward normal cell lines but only toward cancer cells. A major concern in this selectivity effect is the possible interaction with the cell DNA. Apoptotic effects of HESA-A may also have a major role in its anticancer properties. 16, 23 HESA-A is rich in trace elements. Se, Zn, Ni, and Ti are among the elements with antioxidant properties that have been studied. 24 The presence of these elements and antioxidant compounds in HESA-A may have a role in its antitumor properties. Titanium has displayed remarkable anticancer effects in drug complexes. Other studies have demonstrated the anticancer effect of selenium in stopping neoplastic growth in rats. 17 Vanadium-containing compounds have exhibited anticancer properties, and nickel has been shown to have antimitotic properties in laboratory studies on rats. 18, 19 Therefore, the effects of HESA-A against cancer cells are possibly a result of the presence of these trace elements in its composition. In toxicological studies, HESA-A did not induce any biochemical, hematological, or histopathological signs of toxicity. 15, 20 The small sample size, absence of a control group, and no assessment of patients' quality of life are limitations of this study.
It appears that HESA-A is an effective and safe anticancer drug with selective effect, which may be used in selected patients. However, further prospective controlled Anticancer Effects of HESA-A / Ahmadi et al 73 clinical trials with large sample sizes are warranted to properly understand the mechanisms of action of HESA-A and evaluate its long-term effects on the survival and quality of life of patients with cancer and even its probable side effects.
